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DETAILED ACTION 

RE: Gao et al. 

1 . Applicant's response filed on 1/15/2008 is acknowledged. Claims 1-18, 20 and 38- 
56 are pending. New claims 54-56 have been added. Claims 19 and 21-37 have been 
cancelled. Claims 1,7, 17, 20, 42 and 51 have been amended. 

2. Claims 1-18, 20 and 38-56 are under examination. 

Rejections Withdrawn 

3. The rejection of claims 1 -1 6, 18, 20, 38-50 and 52-53 under 35 U.S.C. §1 03(a) 
as being unpatentable over Gao et al. (Urology, 1999, 53: 714-721), in view of 
Terstappen et al. (US Patent 6,365,362, effective filing date at least 2/12/1999), Croce 
et al. (US Patent 5,674,682, Date of Patent: 10/7/1997), Katz et al. (US Patent 
5,840,494, Date of Patent 1 1/24/1998), and Tso et al. (WO 97/38313, international 
publication date: 1 0/1 6/1 997) is withdrawn in view of applicant's amendment to the 
claims. 

Response to Arguments 

Claim Rejections - 35 USC § 103 

4. The rejection of claims 1 -1 8, 20, 38-53, and new claims 54-56 under 35 U.S.C. 
§1 03(a) as being unpatentable over Gao et al. (Urology, 1 999, 53: 71 4-721 ), in view of 
Terstappen et al. (US Patent 6,365,362, effective filing date at least 2/12/1999), Croce 
et al. (US Patent 5,674,682, Date of Patent: 10/7/1997), Katz et al. (US Patent 
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5,840,494, Date of Patent 1 1/24/1998), and Tso et al. (WO 97/38313, international 
publication date: 10/16/1997), further in view of Buck etal. (Biotechniques, 1999, 27(3): 
528-536) is maintained. 

Applicants have presented several arguments, each of which is responded 

below. 

Argument A: The combination of the prior art does not teach the claimed limitation of ""a 
sensitivity, which comprises the number of patients detected as having prostate cancer 
by said method~the number of patients with prostate cancer, of at least 80% or greater". 
The response states that this level of sensitivity is believed to have been achieved at 
least due to the unique combination of steps and tools utilized in the claims. 

Applicant's arguments have been carefully considered but are not persuasive. 
Gao et al. disclose a method to detect PSA-expressing prostate cancer cells as low as 
one cell in 10 million lymphocytes (1 X 10 7 ), see Abstract, lines 6-8; page 715, right 
column, Determination of PCR Sensitivity section, lines 6 and 7). Gao et al. teach that 
using their PCR conditions, they could confidently detect LNCaP cells to lymphocytes in 
a ratio of 1 LNCaP cell per 1 0 7 lymphocytes (see page 715, right column, Determination 
of PCR Sensitivity section, lines 6 and 7). In Gao's study, none out of the 22 controls 
was RT-PCT-PSA positive, thus the false positive rate of Gao's study is zero (see 
previous office action page 5, 2 nd paragraph). Although Gao et al. used different PCR 
primers, Gao et al. demonstrated that their PCR sensitivity is the same as applicant's 
PCR, as evidenced by the instant specification (see page 5, last paragraph). 
Terstappen et al. teach a method for detection and enrichment of prostate cancer 
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specific cells from blood sample, said method comprises use of immunomagnetic beads 
(dynal magnetic beads) to isolate said cells (see column 8, lines 1 1-53). Terstappen et 
al. teach that their assay can detect one epithelial cell or less in 1 ml of blood (see 
abstract). It would have been prima facie obvious to a person of ordinary skill in the art 
at the time the invention was made to modify the method of Gao et al. to first enrich the 
prostate tumor specific cells that are present in blood and then perform RT-PCR in view 
of the teachings of Terstappen et al. A person of ordinary skill in the art would have 
been motivated to modify the method of Gao et al. by incorporating the step of enriching 
tumor specific cells as taught by Terstappen et al. for the purpose of increasing the 
sensitivity of detection and reducing the background. This is a well-known strategy for 
detecting rare cells in blood, as evidenced by the teachings of Tso et al. Tso et al. 
teach a method for enriching rare cells in a fluid comprising the rare cells (that are 
preferably rare non-blood cells) and non-rare cells, and further identifying the rare cells 
(see page 3, lines 3-5 and 21-23). 

Therefore, the combination of Gao et al. and Terstappen et al. teach the active 
steps of the instant claims, i.e. isolating epithelial cells from a sample of blood from said 
patient, lysing said epithelial cells and isolating nucleic acid, conducting RP-PCR on 
said isolated nucleic acid. While the prior art does not explicitly disclose that the 
sensitivity is at least 80% or greater, because the sensitivity of Gao's PCR appears to 
be the same as applicant's PCR (capable of detecting one PSA-expressing cell in one 
ml of blood or 10 7 lymphocytes), Gao et al. have demonstrated that such sensitivity 
does not depend on the use of applicant's primer 4 and/or primer 3, and because 



Application/Control Number: 10/677,495 Page 5 

Art Unit: 1643 

Terstappen et al. teach that their method for detection and enrichment of prostate 
cancer specific cells from blood sample can detect one epithelial cell or less in 1 ml of 
blood (see abstract), one skilled in the art would reasonably conclude that the 
combination of Gao and Terstappen et al. would provide a much more sensitive method 
than any of Gao and Terstappen alone. Because the method steps taught by the prior 
art appear to be the same as the instantly-claimed, and because the claimed PCR 
sensitivity does not depend on use of applicant's primers, by performing the method 
steps of the prior art, one would expect to achieve the same sensitivity. 

Argument B: The combination of the prior art does not teach the SEQ ID NO. 3 and/or 
SEQ ID NO.4. The response states that the Tso's SEQ ID NO.3 (a 60 nucleotide 
sequence) can not be used as a PCR primer. The response states that the instant SEQ 
ID NO.4 has two additional nucleotides at its 3' end which are absent from Croce's SEQ 
ID NO. 9. The response states that the instant invention utilizes a set of PCR primers, 
and there is nothing in the prior art that would suggest that these two sequences be 
used together. 

Applicant's arguments have been carefully considered but are not persuasive for 
the reasons set forth in the previous office action. While the prior art does not disclose 
the use of the primer set consisting of SEQ ID NOs.3 and 4, it is considered to be 
obvious in view of the teachings of Buck et al. Buck et al teaches a study wherein 69 
different primer sequences submitted by 39 different laboratories and 95 control primers 
distributed at 3 base pair intervals across a 300 base pair oligonucleotide test sequence 
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were analyzed (pages 528-529, in particular). It was determined that all the submitted 
primers functioned very well and almost all the "control" primers functioned very well 
(page 533). Only one "control" primers functioned poorly; however, the poorly 
performing control primer performed adequately under optimized conditions (page 533). 
Thus, under optimal sequencing conditions with highly pure template and primer, many 
of the commonly applied primer design parameters are dispensable (see page 528, in 
particular). One of ordinary skill in the art at the time the invention was made would 
have been motivated to detect PSA with the primers set forth in SEQ ID NOS 3 and 4 
because Buck et al teach that, due to the new generation of sequencing reagents (page 
528, in particular), sequences throughout a known oligonucleotide would be obvious 
choices to design a primer. With regard to the issue of reasonable expectation of 
success in using such equivalents, Buck expressly provides evidence of the 
equivalence of primers. Buck expressly states "The results of the empirical sequencing 
analysis were surprising in that nearly all of the primers yielded data of extremely high 
quality (page 535, column 2)." Therefore, Buck provides direct evidence that all primers 
would be expected to function, and in particular, all primers selected according to the 
ordinary criteria, however different, used by 39 different laboratories. It is particularly 
striking that all 95 control primers functioned, which represent 1/3 of all possible primers 
in the target region. This clearly shows that every primer would have a reasonable 
expectation of success. Moreover, Gao et al. have demonstrated that the sensitivity of 
their PCR does not depend on the specific primers selected. Croce and Tso et al. have 
shown that the regions that contain the instant SEQ ID NO. 3 and 4 are specific for PSA. 
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Therefore, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the invention was made. 

C. The examiner has used hindsight reasoning to establish the prima facie case. 

Applicants' arguments have been carefully considered but are not persuasive. 
As indicated in the previous office action, "Any judgment on obviousness is in a sense 
necessarily a reconstruction based on hindsight reasoning, but so long as it takes into 
account only knowledge which was within the level of ordinary skill in the art at the time 
the claimed invention was made and does not include knowledge gleaned only from 
applicant's disclosure, such a reconstruction is proper." In re McLaughlin 443. F.2d 
1392, 1395, 170 USPQ 209, 212 (CCPA 1971). In the instant case, Gao et al. disclose 
a method to detect PSA-expressing prostate cancer cells as low as one cell in 10 million 
lymphocytes (1 X 10 7 ), see Abstract, lines 6-8; page 715, right column, Determination of 
PCR Sensitivity section, lines 6 and 7). Terstappen et al. teach a method for detection 
and enrichment of prostate cancer specific cells from blood sample, said method 
comprises use of immunomagnetic beads (dynal magnetic beads) to isolate said cells 
(see column 8, lines 1 1-53). Terstappen et al. teach that their assay can detect one 
epithelial cell or less in 1 ml of blood (see abstract). It would have been prima facie 
obvious to a person of ordinary skill in the art at the time the invention was made to 
modify the method of Gao et al. to first enrich the prostate tumor specific cells that are 
present in blood and then perform RT-PCR in view of the teachings of Terstappen et al. 
A person of ordinary skill in the art would have been motivated to modify the method of 
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Gao et al. by incorporating the step of enriching tumor specific cells as taught by 
Terstappen et al. for the purpose of increasing the sensitivity of the method and 
reducing the background. This is a well-known strategy for detecting rare cells in blood, 
as evidenced by the teachings of Tso et al. Tso et al. teach a method for enriching rare 
cells in a fluid comprising the rare cells (that are preferably rare non-blood cells) and 
non-rare cells, and further identifying the rare cells (see page 3, lines 3-5 and 21-23). 
Thus the use of the method of Terstappen to enrich the blood prostate tumor cells 
before RT-PCR detection, was clearly In the purview of those of ordinary skill in the art 
and was within the knowledge of 'those in the art at the time the invention was made. 

Because of these reasons, the rejection is deemed proper and therefore 
maintained. 

Conclusion 

5. No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HONG SANG whose telephone number is (571)272- 
8145. The examiner can normally be reached on 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry R. Helms can be reached on (571) 272-0832. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Hong Sang 

Examiner, Art Unit 1643 
3/12/08 

/Christopher H Yaen/ 
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